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CLAIMS 



[Utility model registration claim] 

tM^s, h** b00 ?; act .: vity vehic,e ° n which * *> 

boom hoisting etc on a car bot and "'^ J^ 5* b °° m Which can °<> er *° 
front and rear righ and left of f A "FT* Sa ' d Car body t0 four P'^cea of 
the method of outid ]. Z o^r^T^ *" [ the 
reaction force which is preoared in »L ^ ! " d<SteCt ° r which deteots the 
outrigger jack, The aZZ ZuZrZ . T OUtr >**°rj*ck and joins said each 
amount of overhangs of IS^* «- 
the setting-out storage of the oermi«£u * J 6 memor y by which 

outrigger overhangs was ca^Th., r ° ac } ,0 " f °™ °«'the amount of 
carries out the comparisor Tperatl S i ^ °° mPUting element whi <* 
outrigger reaction forcHetector to t h°! reaCt '° n foroe detect ed with said 

reading the response permissive 'T™* permissible faction fcrce while 

real overhangs detectedTy tSJSK°T 'T^"* 8 10 the amount ° f 
memory. When judged with ^drea^J: , 0 : outr ' g e er overhangs from said 
permissible reaction Jce by fhe coZ! 06 bemg lar ^than said response 

It comes to have an ala™ me ns I-*" C ° mPUting s' 6 ™' 

said boom. The safety device of th» h„ . actuation over actuation of 

set as it so that the Lou* o nueToTZZstlt ^V**™" * ^ 
permissible reaction force om thl ov erhangs ls [ the relation of the 

setting-out storage was earned out TL ° VerhangS by which 

reaction foroe may become'malf *° " ^ memt>ry ' a " d P-"*"*- 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the safety device for supporting the car body of this 
boom activity vehicle with sufficient stability in more detail about a vehicle for 
high lift work and the boom activity vehicle equipped with the boom which can be 
risen and fallen on the car body like the truck crane. 
[0002] 

[Description of the Prior Art] 

The bench is attached at the head of this boom and a vehicle for high lift work is 
constituted while it is equipped with the boom in which boom hoisting, telescopic 
motion, turning, etc. are free on a car body, it moves the bench where the boom 
was operated and the operator boarded to a predetermined height, and performs 
the operation in height. 

When performing such the operation in height, the fall direction moment which 
joins a car body according to this boom and the load of the bench according to 
actuation of a boom is changed. In order to support a car body in the condition of 
having been stabilized, to such the fall direction moment, an outrigger jack is 
formed in four front and rear, right and left of a car body. 
It is common for the overhang to the car-body side to be free for such an 
outrigger jack, and the increase of the stability of a car body and the range of a 
boom which can be operated become large, so that the amount of overhangs is so 
large that an outrigger jack is jutted out greatly. 
[0003] 

In boom activity vehicles, such as a vehicle for high lift work equipped with such 
an outrigger jack, if only actuation of the boom in range in which the stability in 
the condition of having supported with the outrigger jack is not spoiled is 
permitted, the safe operation in height can be performed. For this reason, a safety 
device which is regulated within limits which the stability of a car can secure the 
activity range of a boom from the former is devised variously. 
For example, the boom-hoisting angle of a boom, the amount of expanding, turn 
combination, etc. are detected, and it asks for the location of a boom, and on the 
other hand, the amount of overhangs of an outrigger jack is detected, it asks for 
the permissible activity range of the boom corresponding to this amount of 



«r,oTr n e o e f ?£%£r£? regu ir actuation ° f a ^ ^ 

[0004] crosses this permissible activity range. 

[Problem(s) to be Solved by the Device] 

overhangs Tan ouWgg r"a c combb-tion. etc. the amount of 

of this safety devl it rne C e.«T t ? expensive - Furthermore, in the case 

compiexity LZVo^ZZZ Lyte toom^ '°" d °' ^ ^"^ " nd 

it further. g V t0 become expensive have equipment in 

[0005] 

according to acVuatinn ^ f £ ^ m ° ment load whioh j° ins a ear body 
on the ; e a Ln force of an oZL£ T T^" regU ' at '° n ° f a b °° m ^ 

[Means for Solving the Problem] 

VehiC,e ^eming «*• ^sign for such 
of outrigger olZte" TZIhV 1°™ " nd am0unt detect ° r 

front and g rear. r£?Kf3w £j y^S^ 1 " *" P ' a ° eS ° f 
element so that the amount ,vf « uoay - * sets to nothing and a computing 

outrigger J^^^^SS^Tb. d£ Tdr" ^ j ° inS 6a ° h 

permissible reaction force over th» ! d f ect ? d From the elation of the 

setting-out storage ^caXH o t t r u J ° Utr ' gger "bhangs by which 
operation of theTalTeacZ fa ? " mem0rV The eomparison 

detector while reading tte re^ detected with the outrigger reaction force 
the amoun of £, t^STlf' reaCti0 " ^ '^Ponding to 
overhangs is carried ^t t .t V the am0Unt Sector of outrigger 

with rTfr^Z ftT^lr^r 6 "^''^ ^ ^"judged 

this comparison "oration ^ g ? sponse Permissible reaction force by 

alarm mLZZZZZZ ^TboTm " S ° ** " ^ "~" ^ " rf °™ 

l^^^&Zttr"" force ovar the " «* 

set up so that the amount nf^ f l 86 W3S 0arried out at me ™ry is 

force may become smaN. ^ ° Verha " gS iS a " d Pe™ssible reaction 



[0007] 
[Function] 



boom to which a moment load becomes large when such etc., and stabMfty fafe In 
this case, the one of stability where outrigger reaction force s the same and 
where the amount of overhangs is [ but ] larger is good at the case where the 
amount of overhangs of an outrigger jack is small, and the caL o being large 
Since ,t is such, since setting-out storage is carried out so that the amount of 
outrigger overhangs is large, and permissible reaction force may become smaH 

o"; th amouTof £f „*" "T"' g °° d StaMity * --^e ^pectL 

or tne amount of overhangs of an outrigger jack 

In add.t.on, that what is necessary is just to ****** with the reaction nf a 

^^r^Zf^ Saf ? ~ng^ 

[0008] equipment configuration is easy and low cost. 

[Example] 

drawing 6 "' *" deS ' rab ' e eXamP ' e «* deSig " is explained with ^nce to a 

zx^z^^xr in ~ sA as an exampie ° f the boom 

The swivel base 12 whose level turn became free is attached in the car bodv 1 1 

oon^L V tttvth rh ; gh "' ft ^ 10 ' andthe teleSC0 " i0 b °° m 13 e>as4a l| b y 0dy " 
constituted by the telescope type is attached in the swivel base 12 free [ boom 

tu^/ 1 J""}'," 8 a °l Uati0n ° f the Swivel base ' 2 is carried ouTby oXressu- 
[0009] 

a^ht e h n e C aV 0 7 f f r t °r rat ° r "T^" 8 iS alWayS held at a h °™"^ ™* is attached 

tmedt the benl 6 17° wh T ^ ^ b °° m ma " Ual ° peratin * devic * « i. 
Termed ,n the bench 1 7, when the operator who got into [ the bench 1 7 ] ooerates 

the boom manual operating device 18, actuation of turning motor 12 a the bocm- 

hoisting cWinder 14, and the flexible cylinder 15 is contrXd actuatfor ^of a 

hethr P ' C , b r m 13 iS COntr0 " ed ' the bench 17 is m °ved to" Predetel° n f e a d 
height, and the operation in height is performed Preoetermined 

^^^jm^- tha b °° m — . **- « - 

It ,s sent to the ** controller 70, and from a controller 70 the control signal 

^^'Z^ZT^T Signa ' " S6nt t0 tHe b °™ -tuatn con £■ bulb 
contrXd Th. h' . * f aCtUat '° n ° f this boom actu ation control bulb 75 is 
controlled. The boom actuation control bulb 75 is a bulb which controls actuation 



and U for n t g hr t0r ,2a> *' boom - hoisti ^ cylinder 14, and the flexible cylinder 15 
older t 4 and tr^ 3 M t ' 0n , CO ? t '' 01 ° f tUming m0t ° r 12a ' tha boom-hoisting 

[0010] 

m^de^T ° Pera l ing 3 t t leso °P ic b °om 13 and performing the operation in height 
in order to support a oar body 1 1 with sufficient stability, the outrigger jacks 20 

flank of a oar bTdl nT ° f fr0nt a " d rear ' right -^Tft in the 

rianK of a car body 1 1 like a graphic display. Toward the side of a car bodv 1 1 

each outngger jacks 20-50 attach jacks 22, 32, 42, and 52 at the head of the 

Ra^ZS^ "h h'' ^ ^ ™ C °" Stitutad -Actively 
cyTnders 24 34 4 f ??£r memberS 21 " 51 is performed b V the overhang 

^^^rrs^ wsssr oylind - 44 L 

coders 45 and 55 i .h^ffi*^.,". l^odyT ^ C 

for'confrLf of r fl °° n M 01 'T"- 85 " 67a are f ° rmed in the of a car body 1 1 
for control of flexible actuation of each beam members 21-51 and flexible 

£ZT 5 :i::%i a ti 2 T Aft , er an ° perat ° r operat - *. jzs^u,^ 

rTr hL 3 , the tlme ° f initiation of the operation in height and makes a 

car body 1 1 support with four outrigger jacks 20-50. he controls arfuaUon of a 
telescopic boom 13 and performs the operation in height. * ' 

2 h Thr a a ,w 00ntr0 '.° ir , CUit ° f th6Se ° Utrigger jacks 2 °- 50 ^ ^own in drawing 
of tie hvd* , , CO K IS performed bv carrying out the feeding and <S 8 

jack cylinders 25-55 th o 1 fl I ,° Verhang ° ylinders 24 " 54 and each 

R7 tu u through the beam control bulb 65 and the jack control h„lh 

67. The beam control bulb 65 and the jack control bulb 67 are 0^0™°- 
contro. bulbs which operate according to actuation of the outrigger control levers 
^tt^ZZZZZT * * ~n of^e'sT 

made fhecaTbodvl? ^ 13 h COntr °" ed * the »f having 

rhelJhTis oerfolln r P ° rt ' ng ™ f tHe ""trigger jacks 20-50 and the operation 
actuafon o tl 1 t , ' 6 T ment '° ad whi °h Joins a car body 1 1 according to 
laraelTttni, ^T! b °° m 13 Wi " be cha ^ ed - Th «n. when becoming so 
moment oad ZTafet H ° f 3 ™ b ° d * while detecting this 

ZilT^lt^^ /' Ce W ^'° h re8UlateS aotuation of a telescopic boom 13 
and secures the stability of a car body is formed in this vehicle for high lift woTk 



[0015] 

This safety device has the amount detectors 26, 36, 46, and 56 of outrigger 
overhangs which detect the amount of overhangs of each overhang cylinders 24- 
54, the outrigger reaction force detectors 27, 37, 47, and 57 which detect the oil 
pressure of the bottom product side cut interior of a room of each jack cylinders 
25-55, and detect the touch-down reaction force of each jack cylinders 25-55, 
and the controller 70 for which alarm actuation is made to perform if needed in 
response to the detecting signal from these detectors. 
[0016] 

The controller 70 has a computing element 71 and memory 72, and the setting- 
out storage of the amount S of overhangs of the beam members 21-51 and the 
relation with the permissible touch-down reaction force Ra of the jack cylinders 

25- 55 is carried out beforehand at memory 72. for example, when the overhang to 
the three-stage of the cutback location MIN, the mid-position MID, and the 
extended location MAX is possible for the beam members 21-51 respectively As 
this relation is shown in drawin g 3 , at the time of the cutback location MIN, at the 
time of the mid-position MID, the permissible touch-down reaction force Ra is 
maximum (point A), the permissible touch-down reaction force Ra is a mean value 
(point B), and at the time of the extended location MAX, the permissible touch- 
down reaction force Ra is set up so that it may become the minimum value (point 
C). 

[0017] 

If a telescopic boom 1 3 operates for the operation in height, the touch-down 
reaction force in each outrigger jacks 20-50 at this time will be detected by the 
outrigger reaction force detectors 27-57, and this detection value will be inputted 
into a controller 70. Furthermore, the amount of overhangs of each beam 
members 21-51 at this time is detected by the amount detectors 26-56 of 
outrigger overhangs, and this detection value is also inputted into a controller 70. 
In a controller 70, the permissible touch-down reaction force (this is called 
response permissible touch-down reaction force) corresponding to the amount of 
real overhangs of each beam members 21-51 detected by the amount detectors 

26- 56 of outrigger overhangs is read from memory 72 with a computing element 
71, and this response permissible touch-down reaction force is measured with the 
real touch-down reaction force detected by the outrigger reaction force detectors 

27- 57. 
[0018] 

Even if it will be in the condition that any one ****** 23-53 floated even if the 
real touch-down reaction force in any one outrigger jack became zero namely, 
when a car body 11 is supported with four outrigger jacks 20-50, it is possible to 
support a car body 1 1 with the three remaining outrigger jacks. 
When a car body 1 1 falls, it is the case where the touch-down reaction force of 
the outrigger jack of the next door of the outrigger jack with which real touch- 
down reaction force became zero in this way also becomes zero. For example, 
when the touch-down reaction force of the outrigger jack 20 by the side of the 
car-body forward left becomes zero, further, if the touch-down reaction force of 
the outrigger jack 30 on the backside [ the car-body left ] also serves as zero, a 



reaction for^^J^^^^*"*" *. real touoh-down 
permissible touoh-down Teaot on W, . ! » smaller than response 

stability may fall whe Tthe rea touoh H S ' n ° e "T iS 3 P ° SSibi ' ity that 
either of th< . neighbors beoomll small t th reaCt '° n f ° rCe ° f the of 
reaction force, alarm aotuatZ of T ! f " fT"** Demi ^ touch-down 
boom actuation control bu £ 75 from a Zrotr VoT^ « ^ 

signal with which a warning buzzer 7 3 ^ I outoutted ' a "° *e 

[0020] warning Duzzer 73 ,s sounded being outputted is made. 

hoisting lowering actuation of a telescopic bolm *f S t C ° p,C boom «■ b °°™- 

s-deZ^^^^^ 

^ may replace J^T^ ^ ^ " ~ 

-^o^ * * whicb 

in the outrigger jacks 20 W L I u ° verhan ^ of the beam members 21-51 

eyen if the St* *^^£^^*yr^ 1°™^* " 
stability. For this reason th. „ • re I a , ctlon force Ra is small, ,t can maintain 

so that it may become sma,r s o Ztl e f ° rCe Ra is set «P 

members 21-51 iHaree at "T* S ° f ° verha ngs of the beam 

actuation will be maTustn/thT" ""T 72 * * es **3 ■ Sinca ala ™ 
amount of overhang even ff the aZnt'ofT'f " '""—Ponding to that 
51 changes if it does i JI Jl T overhangs of the beam members 21- 

members 21-51 in draw^W 4 th A sh . ow f, the am °"nt of overhangs of the beam 
UP so that ^ may^™^ * set 

this case. ' tHat the 3mOUnt S of overhangs becomes large also in 

[0023] 



[Effect of the Device] 

As explained above, according to this design, in memory from the relation of the 
permissible reaction force over the amount of outrigger overhangs by which 
setting-out storage was carried out beforehand The comparison operation of the 
real reaction force detected with the outrigger reaction force detector while 
reading the response permissible reaction force corresponding to the amount of 
real overhangs detected by the amount detector of outrigger overhangs is carried 
out to this response permissible reaction force. When judged with real reaction 
force being larger than response permissible reaction force by this comparison 
operation, it is constituted so that an alarm means may perform alarm actuation 
over actuation of a boom. For this reason, it can prevent certainly that can detect 
by judging whether the real reaction force of an outrigger exceeded permissible 
reaction force for the condition that a moment load becomes large and the 
stability of a car body falls, carry out regulating actuation of a boom to which a 
moment load becomes large when such etc., and stability falls. Furthermore, with 
the equipment of this design, since setting-out storage is carried out so that the 
amount of outrigger overhangs is large, and permissible reaction force may 
become small, always good stability is securable irrespective of the amount of 
overhangs of an outrigger jack. 

Moreover, the safety device concerning this design is jutted out with the reaction 
force of an outrigger jack, an amount is only detected, and the equipment 
configuration is easy and low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



G>rawjng_1] It is the perspective view showing the vehirlp fnr w,^ im- . 
[Description of Notations] 



1 1 Car Body 

12 Swivel Base 

13 Telescopic Boom 
17 Bench 

20, 30, 40, 50 Outrigger jack 

21, 31, 41, 51 Beam member 

22, 32, 42, 52 Jack 

24, 34, 44, 54 Overhang cylinder 

25, 35, 45, 55 Jack cylinder 

27 ?7 4 ai ^7 am ° Unt detGCt0r ° f 0Utrig S er overhangs 
Vn! Z ' - 7 0utr, ge er reaction force detector 

70 Controller 

71 Computing Element 

72 Memory 

75 Boom Actuation Control Bulb 
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[0 0 19] 
[0 0 2 0 J 

#fcr©it«r|Bfe*a. ft*,, f^f-73iH^L<lirW;fUT 
[0 0 2 1 J 

+ y*2 0-5 0k:*JtT*K'-AfB«-2 1-5 l<D«0BL*#*S^|S£*fl: 

jWauimv^tfctt, ff«gJfl£AR,tl 
^<t^S&tt^ t5 :i^ 5o r<Dfc^ **y7 2fctiBl3fc* 

J: 3fcR*3*,-0*5. r©J:5fcf*i % *-A«W2i~5 

[0 0 2 2] 

4*, H3fc*-*-BMS(4lf-AaWf2 1-5 l*3«»fc»!imL**SR)fe* 
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s ds^c# < tt 5 IS k'ff®mmB.t) R a jJS/h £ < ft % x o t£M& t 5c 
[0 0 2 3] 

$*L-cv^fc«). hy^^^-y^w^*)mui[i^f>-r^f-^»^^ttS: 
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BEST AVAILABLE IMAGES 

Ss^Sr are ~ ™- ong , nal 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR S.DES 

□ FADED TEXT OR DRAWING 
CfBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REEERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



MAGES ARE BEST AVAILABLE COPY 



